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T RADITIONALLY, the presenting page of a hospital chart bears the
graphic record of daily temperatures, pulse, and respiratory rates. In

the past, observations were noted at four or six hour intervals. Latterly,
the frequency of readings seems to have decreased, and a sparse recording
of vital signs makes one wonder if this page of the chart has not become
vestigial.

To satisfy this curiosity, a modest review of the manner in which the
thermometer entered medical usage and examination of a series of charts,
past and recent, may substantiate this pejorative impression.

Dr. Silas Weir Mitchell proposed that advances in medicine were due to
the progressive application of quantitating devices to the care of the sick.
He presented this concept in an address before the second congress of the
Association of American Physicians and Surgeons in 1891.1 A few years
later, H.C. Bolton devoted a scholarly monograph to the oldest of these
clinical tools, the thermometer.' Trustworthy evidence is presented that
Galileo, who held the chair of mathematics at the University of Padua,
exhibited his thermometer in his lectures of 1603. By 1611 Sanctorius
Sanctorii, professor of the theory of medicine, was using it in fever cases.
In 1646 an illustration of this instrument (Figure 1) as well as a device for
timing the pulse, appeared in his commentaries on the first book of
Avicenna.3

Bolton lists 1624 as the year that Jesuit Father Jean Laurechon baptised
the new device with its permanent name. By 1694 Carlo Renaldini, then
professor of mathematics at Padua, proposed the freezing and boiling
points of water as limits for a scale of measurement. In 1714 Daniel
Gabriel Fahrenheit introduced mercury into the column and advocated the
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Sketch of thermometer with liquid reservoir at top and hand holding a weighted string next to a
measure of 80 units for pulse (pulsilogium):

method of mensuration named after him. In 1742 Anders Celsius, profes-
sor of astronomy at Upsala, used a scale of 100 units with ice at 1000 and
boiling water at 00. Finally, one year later, Christin of Lyons reversed the
scale of Celsius to establish the centigrade column which has been in use
since. At the same time, in the 18th century, George Martine in England
was conducting an extensive investigation into the construction and accu-
racy of thermometers as well as the normal range of body temperature in
man, other mammals, and birds.4

The definitive monograph in clinical thermometry appeared a century
later in 1868. Its author, Carl Reinhold August Wunderlich, had devoted a
distinguished career to the study of body temperature in a host of
diseases.5 In the previous decade, Lord Kelvin, Helmholtz, and Clausius
had established the laws of thermodynamics. Their work provided a
physical basis for Wunderlich's clinical observations. He charted the
fevers of the infectious diseases and set patterns of recording that have
been followed ever since.
An example of his far-reaching influence is the unpublished manuscript
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of Dr. Lucius Duncan Bulkley, preserved in the Rare Book Room of the
New York Academy of Medicine.6 This comprises a detailed analysis of
charts recording the experience at the New York Hospital in the treatment
of 337 cases of all types of infectious disease over a span of three years
prior to August 1869. It included 93 cases of typhoid fever, 23 of typhus,
21 of erysipelas, and 19 of phthisis.7

Since Dr. Bulkley's report, the spectrum of disease has changed dramati-
cally. Gone are the epidemic fevers, rampant tuberculosis, long-draining
osteomyelitis, late syphilis, poliomyelitis, empyemata, erysipelas, and
puerperal fever. Surgical schedules have changed. Patients are older,
procedures more complex, the critically ill are segregated in intensive care
units surrounded by monitoring equipment far more sophisticated than any
device for measuring body heat. In fact, when temperatures are recorded
digitally instead of graphically, they can escape unnoticed in the welter of
data.

The attitude of the physician toward the temperature record has changed
over the years. No longer does he experience that surge of anxiety when
he sees a spike in the curve. No longer is he so deeply troubled by the re-
mittent fever persisting as the weeks slip by. He has an antibiotic
armamentarium at hand and his diagnostic resources have been immeasur-
eably expanded.
An evaluation of the current status of in-hospital thermometry calls for

three lines of investigation. First, a review of charts from different time
periods to discover the incidence of those diseases in which body tempera-
ture is an important parameter. If our vaunted control of infection is ever
more effective, why the thermometer? Second, what is the opinion of the
nursing staff in regard to temperature surveillance and the recording
thereof? Finally, what is the cost-effectiveness of thermometry? This
review does not include the recording of body temperature during anesthe-
sia and special procedures.

Table I tabulates the numbers of patients in the Mount Sinai Hospital
from 1967 until 1981 discharged with the diagnoses listed in the ordinate.
These are compared with the total number of cases in order to arrive at
some idea of the proportion of febrile disease in the patient spectrum.

Before analyzing these statistics, it should be noted that our record
department adopted the nomenclature of the Hospital Adaptation of Inter-
national Classification of Diseases advocated by the Commission on
Professional and Hospital Activities in 1974. In 1979 the introduction of
ICD-9-CM Nomenclature and Chart Diagnostic Review Function of the
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TABLE II. PATIENT CLASSIFICATION

Hours of nursing Percentile
Patient class care per diem grouping

I 0 - 2 22%
II 2 - 4 26%
III 4-10 41%
IV 10+ 11%

medical records department led to another alteration in the listing of
discharge diagnoses. Emphasis was placed on secondary diagnoses both to
amplify data collection and to expedite accounting and billing.

In view of the absence of any epidemics or recognized outbreaks of
nosocomial infection, the apparent increases noted during the more recent
years can be properly ascribed to a changed nomenclature.

Certainly, a statistician is not needed to conclude from Table I that
there has not been any decrease in the volume of infectious diseases in a
large medical center during recent years.
The second investigation was carried out by submitting a questionnaire

to the supervisors of 43 nursing units. At the Mount Sinai Hospital a four-
level patient classification system is used to plan nurse staffing. In Table
II this method is outlined together with the average percentage of each
class in the patient population. This latter is based on the average of one
week picked at random.

The responses to the questionnaire were remarkably uniform. Two
temperature readings per diem were typical of patients in Categories I and
II. In Category III four readings per diem were required unless more were
specifically ordered. Category IV patients were for the most part located in
intensive care units where the regimen calls for six readings every 24 hours as
a minimum.
The clinical supervisors estimated that approximately three minutes

were needed to obtain an oral or rectal temperature. The sicker the
patient, the greater time was needed because of restriction of movement
due to debility or support equipment.
A perspective of the total nursing man-hours expended in thermometry

can be obtained from Table III.
After tempertures are taken and logged by nurses, they are charted by

unit clerks. Table IV shows the daily man-hours spent doing this function.
Table V flows directly from Tables III and IV.
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TABLE III. TOTAL NURSING MAN-HOURS EXPENDED IN THERMOMETRY

Al erage minutes
per patient

Patient Average patients per diem Total min.
classification per diem thermnoinetrv per diens

I 190 6 1,140
II 231 6 1,386
III 358 20 7,160
IV 91 30 2,730

12,416

Average hours/diem 206.9

TABI E IV. UNIT CLERK MAN-HOURS CHARTING TEMPERATURES

Average mninutes
Average patients charting Total mninutes

Patient class per diemn per patient per diem

I 190 1.3 247
II 231 1.3 300
III 358 2.6 931
IV 1 3.9 355

1,833

Average hours/diem 30. 1

TABLE V. THERMOMETRY MANPOWER COST ANALYSIS

A i'erage hourly
Manhours rate Dafil

Activity per diem (current-i 982) cost

Thermometry 206.9 $ 8.82* $ 1,827
Charting 30.1 $ 6.87 207

Annual manpower cost $742,410

*Registered nurses perform 75% of thermometry; nurse assistants do the remaining 25%.

COMMENTARY

This study began as an inquiry into the need for the graphic vital signs
sheet traditional in every hospital chart. As far as thermometry is con-
cerned, it is evident that it is still an important parameter in the care of a
large proportion of hospitalized patients. Its value is well worth its cost in
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terms of manpower hours of nursing, despite the impressive figures
obtained by an accounting analysis.

Twenty-five years ago Kory was annoyed by the persistent respiratory
rate of 20 per minute appearing in four fifths of all charts in his hospital.
He studied a consecutive series of 57 patients reported at that rate in the
cardiopulmonary laboratory, and discovered that only five breathed at that
rate and the remainder varied from 11 to 30 per minute. It was clear to
him that the physicians' lack of interest led to a rather casual attitude by
the nursing staff. Kory estimated that taking the pulse and recording the
respiratory rate took one minute of nursing time per diem. With 600,000
patients in hospitals in this country, making this observation once a day at the
then (1957) going rate of $1.50 per hour led to a national cost of $5,500,000
for a dubious service.

Since almost all patients have an electrocardiographic tracing on admis-
sion, few should require repetitive counting of the pulse! Further, the
impressive curves of pulse rate do not record its regularity, which is
frequently of greater importance.

SUMMARY

In febrile and critically ill patients the thermometer remains a clinically
important instrument. It is well worth its place in terms of cost analysis.
The graphic temperature sheet, which also records respiratory and pulse
rates, should be replaced by a digital system more appropriate to the
computer age.
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